Abstract Congenital melanocytic nevus (CMN) is a melanocytic proliferation that has its onset at birth or shortly thereafter and shows characteristic histopathologic features including symmetric proliferation of benign melanocytes, extension of nevus cells into the deep reticular dermis and subcutis, maturation of melanocytes with descent, tracking of melanocytes around and within adnexal structures, vessels, or nerves and splaying of collagen bundles by nevus cells arranged in single rows or cords. We report the case of a 34 year old previously healthy woman who presented with a progressively enlarging soft tissue mass in the right neck and back adjacent to a medium sized CMN. Magnetic resonance imaging showed multiple lipomatous masses within the soft tissues of the posterior superficial neck. Subsequent excision of the soft tissue mass showed a well circumscribed lipomatous lesion with diffuse infiltration by benign appearing melanocytes within the fat lobules. Excision of the mass was not accompanied by overlying skin and, thus, posed a diagnostic challenge. Sudden increase in the size of a CMN is worrisome for the development of a melanoma, however, this lesion lacked significant cytologic atypia and mitotic figures, and had a low proliferative index by Ki-67 immunohistochemistry. This case serves to illustrate the initial diagnostic dilemma as well as the plasticity of the neural crest cells.
Introduction
Congenital melanocytic nevus (CMN) is defined as a melanocytic proliferation, invariably pigmented, which is evident at birth or within the early infancy period. These lesions can be classified on the basis of size as small (\1.5 cm), medium (1.5-19.9 cm) and large (20 cm or greater). Clinically, they may be flat, elevated, verrucous or rarely gyriform (or cerebriform). They often have dense, coarse, dark hair, are evenly pigmented, and may range in color from tan to dark brown to black. Unlike the acquired melanocytic nevus, the CMN has the capacity for infiltrative growth into the depths of the reticular dermis, subcutis and fascia yet maintaining its bland cytologic features. Lymphatic, perineural and lymph node involvement are other pathologic findings. On the basis of histopathologic features, they can also be classified as junctional, compound or intradermal. The incidence among newborns ranges between 0.2 and 6 % [1] , except for the giant nevi which are rare, with an estimated incidence of 0.0005 % [2] . CMNs may undergo various changes with age. There may be darkening in the first 5-6 years of life and then again at puberty. The lesion is usually flat at birth and becomes palpable with age. Terminal hair are acquired gradually. At later ages, they develop hyperkeratosis and may feel 'doughy' as a result of mucinous degeneration. True neurofibromas can form within a CMN. The appearance of firm nodules in a CMN should be looked upon as a finding of great concern and the differential diagnosis includes proliferative nodules and malignant melanoma. The likelihood of evolution to melanoma is proportionate to the size of the CMN, and the lifetime risk for the development of a cutaneous melanoma is between 6 and 12 % for giant nevi [3, 4] .
The current report documents a deep CMN which presented as an enlarging mass in the neck with imaging studies and biopsy consistent with a lipomatous neoplasm. Given the various types of dysmorphogenetic and related processes that can occur as perturbations in neural crestderived tissues, this case raises the possibility of a hamartomatous proliferation arising from a CMN. The findings in this case would possibly serve to provide a small modicum of insight into the ectomesenchymal properties of the neural crest cells that give rise to CMN.
Case Report
A 34 year old woman with a history of Crohn's disease presented with multiple soft tissue masses in the posterior neck that had been present for 6 months with a recent increase in size and accompanying pain. The pain was described as dull, chronic and radiating to both arms (left greater than right). There was also tingling and numbness in both arms, one episode requiring an emergency department visit. Magnetic resonance imaging revealed multiple lipomatous masses within the posterior superficial neck (Fig. 1) . The dominant mass measured 8.1 9 3.6 9 2.7 cm with an enhancing anterior soft tissue nodule measuring 1.2 cm. Because of concern for an atypical lipomatous neoplasm, an incisional biopsy was performed which revealed mature lipocytes with an accompanying spindle cell population. On subsequent resection, the mass consisted of vaguely circumscribed fibroadipose tissue whose cut surface showed lobules of yellow adipose tissue with multiple fibrotic, pale-white foci. No dominant mass was appreciated. Microscopic examination revealed infiltration by small, monotonous, ovoid to spindled cells (Fig. 2a) . These small, ovoid cells with bland nuclei were found along the fibrous septae of the subcutis similar to those seen in the original biopsy. The mature appearing adipocytes were closely associated with the small monotonous cells raising the possibility of being a part of the lesion. In addition, there were more cellular areas composed of similar small monotonous cells but with a different architectural arrangement (Fig. 2b) . In these areas, the growth pattern was solid and nested and the cells had moderate amounts of pale, eosinophilic cytoplasm and small nuclei with occasional intranuclear cytoplasmic inclusions (Fig. 2c) . Neither pleomorphism nor mitotic figures were identified. Several fibro-hyaline bodies were identified resembling Wagner-Meissner bodies of the type seen in some neurofibromas (Fig. 2d) . Focal melanin pigment was also seen (Fig. 2e) . The spindle cells tracked along hair follicles in some sections, but overlying epidermis and dermis were not included in the resection.
Immunohistochemical staining was performed on a Ventana NexES automated system (Ventana Medical Systems, Tucson, AZ, USA). Strong and diffuse reactivity for S100 protein was seen in the solid as well as infiltrative areas of the lesion (Fig. 3a, b) . On the contrary, Melan-A immunostain highlighted the cells in the solid areas and did not show reactivity in the infiltrative areas, indicating that the infiltrative cells were more primitive than the cells in the solid areas (Fig. 3d, e) . A Melan-A/Ki-67 dual immunostain showed a very low proliferative index of up to 2 % (Fig. 3f) . Other immunostains including progesterone receptor (Fig. 4a) , epithelial membrane antigen (Fig. 4b) and neurofilament (Fig. 4c) were negative in the solid as well the infiltrative areas. Immunostain for CD34 was negative in the solid areas and also failed to show diffuse reactivity in the stromal cells (Fig. 4d) .
Discussion
Further inquiries after the review of the pathologic findings revealed a history of a medium sized CMN in the skin overlying the lipomatous mass. The original biopsy contained only the infiltrating spindle cell component in the mature fat lobules and hence had raised the possibility of a spindle cell lipoma. However, once the true nature of the underlying pathology was established on the resection specimen, the appropriate question could be posed to the clinician about a pre-existing CMN. The resected specimen did not have an ellipse of skin to answer the question for ourselves.
Congenital melanocytic nevi, especially the medium and large variants, have the capacity for growth through the full thickness of the dermis and into the subcutis. One of the extreme expressions of large or multiple CMNs is neurocutaneous melanosis, with the seeding of the leptomeninges by neoplastic melanocytes. However, most CMNs are examples of compound melanocytic nevi with a nested junctional component and a dermal component which is generally nested in the superficial and mid-dermis, but is diffusely infiltrative with individual small cells in the deeper dermis and subcutis. The entire length of the hair follicles, eccrine sweat glands, lymphatic spaces and the perineural sheath are the various structures that can be enveloped by the nevus cells. It is not uncommon to identify individual melanocytes in the subcutis along the septa with infiltration into the subcutaneous fat and access to lymphvascular spaces. As such it is not surprising that nodal melanocytic nevi have been observed in regional lymph nodes sampled as sentinel lymph nodes in patients with malignant melanoma. The melanocytic nevi in these cases are often congenital in type. Other unusual features include fascial or muscle involvement and choristomatous elements including cartilaginous and osseous differentiation. Such deeply growing nevi are seen more commonly in the head and neck region but can also occur in other locations. Congenital melanocytic nevus (CMNs) have the capacity to differentiate along several pathways, all of which are expressions of the diversity of the neural crest cells. It is known that the embryonic neural crest, a transitory structure, undergoes an epithelial-mesenchymal transition as these cells migrate along the ectoderm of the embryo or through the fetal mesodermal core [5, 6] . Within the neural crest, populations are fated to differentiate and migrate along patterned pathways. Some neural crest cells emerge as uncommitted cells whose fate is determined in transit. It should come as no surprise that the large CMN contains cells that can differentiate into tissues resembling those found in the neurofibroma, spindle cells with schwannian features and immature skeletal muscle. Some of these neoplasms are a complex collage of CMN, schwannoma, neurofibroma and rosette-like formations of primitive neuroectodermal tumor. These neoplasms have been referred to as cutaneous neurocristic hamartomas (NCHs). There is a great deal of histological overlap between NCH and CMN. In the present case, the absence of the following findings: increased CD34 positive stromal cells, thick bands of polarizable fibrillar matrix material between the melanocytes, tactoid bodies, well circumscribed schwannian nodules surrounded by EMA positive perineural cells and alopecia argues against the possibility of a NCH. Additionally, the maturation of melanocytes with depth which was typically seen in this lesion is usually not seen in a NCH. The overlying skin harboring the CMN was not available for assessment of the junctional component, presence of which would have additionally favored the interpretation of a CMN. The clinical significance of differentiating a CMN from NCH lies in the difference in biologic behavior wherein a significant number of NCHs have shown the development of a malignant melanocytic component [7, 8] .
An example of 'lipomatous melanocytic nevomatosus' has been illustrated in a 67-year old man on the lower trunk and buttock [9] , which may be an example of a collision between a large CMN and nevus lipomatosis. However, the tumor under discussion in this report illustrates another aspect of the changes seen in the CMN with respect to the pluripotential nature of the neural crest cells. In addition to being pluripotent, the neural crest cells are the source of skeletal muscle and adipose tissue of the face and neck. We would propose that our case, arising in the neck, may represent a true composite neural crest-derived tumor. This case emphasizes the importance for pathologists to be aware of the various histopathologic changes associated with melanocytic nevi, especially when they are large or deep and particularly if sampled without the overlying skin.
